
RESEARCH REPORT

The size of obesity differences associated with
educational level in Spain, 1987 and 1995/97
J L Gutiérrez-Fisac, E Regidor, J R Banegas Banegas, F Rodríguez Artalejo
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

J Epidemiol Community Health 2002;56:457–460

Objective: To determine the size of obesity differences associated with educational level in the adult
population in Spain.
Design: Three cross sectional studies representative of the adult population in Spain were carried out
in 1987, 1995, and 1997.
Setting: The general population in Spain.
Participants: 11 461 men and 10 219 women aged 25 to 64 years.
Main results: For both men and women the obesity prevalence was highest in those with elementary
education. In 1987 the obesity prevalence proportion associated with less than third level education
(PA) was 24.5% (95% CI 6.0 to 42.8) and 47.9% (15.7 to 71.8) in men and women, respectively.
The PAs in 1995/97 were 19.8% (0.2 to 40.2) and 55.1% (21.3 to 72.8).
Conclusions: In 1995/97 the burden of obesity associated with less than third level education was
20% in men and 55% in women aged 25 to 64 years. Between 1987 and 1997 the obesity preva-
lence proportion associated with less than third level education increased in women and decreased in
men.

Since the sixties, social differences in the prevalence of
obesity in the developed countries have consistently been
observed in the scientific literature. A large number of

articles have shown that obesity is more frequent in the less
socially advantaged population groups, regardless of whether
they are classified by educational level, social class or some
other variable of socioeconomic status. This social gradient in
the prevalence of obesity has been observed in both women
and men, although the association is weaker and less consist-
ent in men.1

A more recently observed phenomenon in some countries is
an increase in social differences in the prevalence of obesity.
For example, studies in the United States have shown a greater
increase in body mass index (BMI) in population groups with
less education, especially in women.2 3 In England and
Scotland the observed increase in the prevalence of obesity
between 1973 and 1982 was larger in manual than in
non-manual workers.4 In Holland,5 Finland 6 and Spain,7 there
was a clear increase in social differences in obesity, especially
among women.

Although many studies have shown an association between
obesity prevalence and socioeconomic status, as well as the
generally rising trend of that association, no studies have
attempted to quantify the proportion of obesity related with
low socioeconomic status. In this study, we analyse less than
third level education (elementary and secondary) as a risk

factor for obesity. We first estimate the prevalence of obesity in

each educational group in men and women aged 25–64 years

in 1987 and 1995/97 and then estimate the proportion of

obesity prevalence associated with less than third level educa-

tion. As frequently done with other risk factors for health—

smoking or heavy drinking, for example—the proportion of

obesity prevalence related with educational level can be inter-

preted as the burden of disease (obesity) associated with hav-

ing less than third level education.

METHODS
Source of data
The data were taken from the national health surveys carried

out by the Ministry of Health in the adult population in 1987,

1995, and 1997. In these surveys interviews were held with a

household sample of persons representative of the non-

institutionalised Spanish population aged 16 years and

above.8–10 The number of persons interviewed in each survey

was 29647, 6395, and 6396, respectively. The 1987 sample was

made up of 50 provincial subsamples, each of which was

selected using a multistage procedure and stratified by size of

locality. Because the sampling fraction was not the same in

each province, each person in the sample was assigned a

weighting coefficient as a function of the province of origin. In

contrast, in 1995 and 1997 the samples were self weighted, as

in both of those years a single sample was selected at the

national level, also using a multistage procedure and stratified

by size of locality. To compensate for the difference in sample

size, the 1995 and 1997 surveys were combined, so that the

estimates in the first period were obtained with the data from

the 1987 survey, while the estimates for the second period are

based on the data taken from combining the 1995 and 1997

surveys. This study is limited to the population aged 25–64

years, so that the final samples for analysis, after eliminating

persons with missing information for some of the variables

considered, was 14676 in 1987 and 7004 in 1995/97.

Study variables
We calculated the BMI as weight in kg divided by height in m2,

using information on weight and height obtained by asking

the following two questions: “Can you tell me about how

much you weigh without your shoes or clothes on? (in kg)”

and “Can you tell me about how tall you are without your

shoes on? (in cm).” The response rate to the question about

weight and height was 77.8% in the 1987 sample and 86.8% in

the 1995/97 sample. Subjects with a BMI >30 kg/m2 were

considered to be obese.

Persons were classified by educational level into three

categories: elementary level (no education or education com-

pleted at 14–15 years), secondary level (education completed

at 16–19 years or subsequent non-university studies), and

third level (university education). We calculated the obesity

prevalence by educational level and the percentage of persons
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in each educational category in men and women for two age

groups: 25 to 44 and 45 to 64 years.

Analysis
The proportion of obesity attributable (PA) to less than third

level education were calculated using the following formula 11:

where Pij is the proportion of persons in each category i of less

than third level education and in each age group j, and PRij is

the measure of the effect of the association between the risk

factor and the disease (obesity) in each educational level stra-

tum i and each age stratum j. The measure of effect used was

the obesity prevalence ratio (PR) among persons with an

elementary or secondary education with respect to those with

third level studies. These ratios were calculated with a

binomial regression model 12 for each age and sex group, using

the SAS GENMOD procedure.13 The prevalence ratios were

adjusted for age. They were not adjusted for other variables

and risk factors because these were considered intermediate

variables in the association between education and obesity.14

We calculated 95% confidence intervals for PA using substitu-

tion method 15 taking into account lower and higher

confidence limits of both, PR and prevalences of risk factor

(elementary and secondary educational level).

PA can be interpreted as the proportion of obesity associated

with a less than third level of education, that is, the amount of

obesity that we could expected to eliminate if all the popula-

tion attained a third level of education.

RESULTS
Table 1 shows the distribution of persons included in the

analysis and the prevalence of obesity by age, sex, and

educational level in 1987 and 1995/97. Most of the population

was concentrated in the category of elementary education;

this percentage was higher in the 45–64 year age group, which

included 78% of men and 88% of women. In 1995/97 the per-

centage of the population with elementary education de-

creased in all age and sex groups with respect to 1987. The

prevalence of obesity was larger in persons with elementary

education for both men and women. In the 25–44 year age

group, the proportion of obese persons was larger in men than

in women, whereas in the 45–64 year age group the opposite

was the case. In both sexes the prevalence of obesity was

higher in the older age group.

PR for persons with elementary and secondary education

with respect to those with third level education, by age and sex

are shown in table 1. Persons with elementary education had

higher PRs in both 1987 and 1995/97. Likewise, persons with

secondary education had higher PRs than those with third

level education, except in the 45–64 year age group in the sec-

ond period. The PRs were higher in the younger age group in

both sexes.

In both 1987 and 1995/97, the PRs were higher in women.

A differential trend by sex was also seen: whereas in men the

PR for those with elementary education decreased between

1987 and 1995/97, in women it increased, rising from 4.53 to

5.73 in the 25–44 year age group and from 2.42 to 3.47 in those

aged 45–64.

Table 1 Study subjects, percentage of obese persons by educational level, age, and sex and prevalence ratios (PR) by
educational level in men and women aged 25–64 years in 1987 and 1995/97

1987 1995/97

n (%) % obese PR (95% CI) n (%) % obese PR (95% CI)

Men
25–44

Third level 918 (20.3) 3.7 1.00 408 (19.2) 5.1 1.00
Secondary 1407 (31.1) 3.7 1.12 (0.72 to 1.75) 772 (36.3) 9.5 1.72 (1.07 to 2.75)
Elementary 2203 (48.7) 8.1 2.15 (1.47 to 3.15) 944 (44.4) 11.0 1.94 (1.23 to 3.06)

4528 (100) 5.9 2124 (100) 9.3
45–64

Third level 355 (10.8) 6.3 1.00 162 (10.7) 12.3 1.00
Secondary 369 (11.2) 7.7 1.35 (0.77 to 2.37) 266 (17.5) 10.2 0.85 (0.49 to 1.49)
Elementary 2564 (78.0) 11.1 1.85 (1.18 to 2.89) 1093 (71.9) 18.5 1.47 (0.95 to 2.30)

3288 (100) 10.2 1521 (100) 16.4
Women
25–44

Third level 660 (16.0) 1.4 1.00 384 (19.2) 2.1 1.00
Secondary 1134 (27.4) 2.6 2.52 (1.08 to 5.89) 634 (31.7) 4.6 2.82 (1.18 to 6.75)
Elementary 2339 (56.6) 6.2 4.53 (2.06 to 9.95) 982 (49.1) 10.4 5.73 (2.53 to 12.99)

4133 (100) 4.5 2000 (100) 7.0
45–64

Third level 124 (4.5) 6.1 1.00 81 (6.0) 6.2 1.00
Secondary 206 (7.6) 6.8 1.12 (0.47 to 2.63) 165 (12.1) 6.7 0.95 (0.33 to 2.73)
Elementary 2397 (87.9) 16.4 2.42 (1.20 to 4.86) 1113 (81.9) 22.7 3.47 (1.48 to 8.17)

2727 (100) 15.2 1359 (100) 19.8

Table 2 Proportion (in %) and 95% confidence
intervals of obesity attributable to less than third level
education in men and women aged 25–64 years in
1987 and 1995/97

1987 1995/97

Men
25–44 23.0 (6.6 to 39.0) 25.3 (5.7 to 44.9)
45–64 26.0 (5.4 to 45.5) 13.5 (−6.1 to 34.6)
Total 24.5 (6.0 to 42.8) 19.8 (0.2 to 40.2)

Women
25–44 54.7 (23.2 to 76.8) 59.2 (27.8 to 80.2)
45–64 38.6 (6.5 to 64.1) 50.2 (13.6 to 75.8)
Total 47.9 (15.7 to 71.8) 55.1 (21.3 to 78.2)

458 Gutiérrez-Fisac, Regidor, Banegas Banegas, et al

www.jech.com

http://jech.bmj.com


Table 2 shows the proportions (in percentages) of obesity

attributable to less than third level education. In 1987, 24.5%

and 47.9% of obesity could be attributed to less than third level

education in men and women, respectively. In 1995/97 these

PAs were 19.8% and 55.1%.

DISCUSSION
The results obtained indicate that in the second period studied

the burden of obesity attributable to less than third level edu-

cation was 20% in men and 55% in women aged 25–64 years.

It was also estimated that between 1987 and 1995/97 the bur-

den of obesity attributable to less than third level education

decreased in men and increased in women.

There are two possible reasons for the change in the burden

of obesity attributable to less than third level education: a

change in the population at risk, that is, an increase or

decrease in the proportion of the population with elementary

or secondary education, and/or a modification of the effect of

education on obesity. The results presented show that between

1987 and 1995/97 the proportion of those with secondary

studies rose and the proportion of those with elementary

studies declined. On the other hand, the effect of secondary

level education on obesity increased slightly in the 25–44 year

age group, but decreased in those aged 45–64 years, with the

result that its impact on the global burden or PA must have

been insignificant. Thus, it is probable that the increased PA in

women and the decreased PA in men was attributable to the

fact that the effect of elementary education on obesity was

higher in the second period than in the first in women,

whereas just the opposite occurred in men.

One of the factors postulated to explain the association

between socioeconomic variables and obesity is social

mobility. Several studies have shown that the social level

attained by obese persons is lower than that of the non-

obese16 17 and that this phenomenon is more clearly seen in

women.18 19 This magnitude of this social handicap due to

obesity seems to be larger than that produced in other chronic

conditions, perhaps because obesity is a visible defect, a

stigma, that results in a greater degree of discrimination.20 It

has been shown that obese adolescent females attain a lower

educational level, marry less often, and earn less than the

non-obese, and that these results are of lesser magnitude in

men.21 The influence of social mobility may have increased for

unknown reasons between 1987 and 1995/97, which would

explain the increased effect of low educational level on obes-

ity, mainly in the 25–44 year age group.

Certain social and cultural factors have also frequently been

included in the explanatory models of the socioeconomic dif-

ferences in obesity, and these factors, together with social

mobility, may explain the results found. It has been suggested

that social and family pressures to maintain a body image in

accordance with reigning social values, where beauty is asso-

ciated with a slim figure, would exercise a stronger effect in

women of a higher socioeconomic status.22 This would explain

why there is a larger social gradient in obesity among women

than among men. Another phenomenon, which is related

with attitudes towards and the internalisation of social values,

is the incorporation of people into the labour force, which

causes them to confront these values and the need to take

them into account. In recent years, women of a high

educational level have joined the labour force in greater num-

bers than those with less education,23 which could explain the

increased effect of educational level on obesity. A relation

between BMI and unemployment has also been shown to

exist in women, but not in men.24 Given that the unemploy-

ment rate has decreased more in Spanish women with a high

educational level, this fact may also have contributed to the

increased effect of educational level on obesity in women.

It has also been observed that the perception of body weight

varies enormously among social groups, and that this

variation is more important in women. Thus, the percentage of
women with a normal BMI who believe that their weight is
higher than normal is larger among women with the highest
educational level, whereas the absence of perceived over-
weight is more frequent among women with elementary level
education.25–27 The greater frequency of perceived overweight
persons with a high educational level could lead them to go on
reducing diets or take other measures to lose weight in larger

proportions than women with elementary level education.28–30

It should also be noted that more highly qualified women have

greater access to reducing treatments as these entail a certain

cost.

The small impact on men of each factor mentioned in the

association between educational level and obesity may explain

the decreased PA observed in this group. Another factor that

mediates this relation in women, but not in men, is reproduc-

tive history. This factor has been related with the social

gradient in obesity in women because of the cumulative effect

of weight gain in successive births, as weight gain during

pregnancy is not completely lost at term.31 In view of the evi-

dence of an association between socioeconomic status and

parity, such that women with lower social level have more

children,32 and at an earlier age,33 this fact may be important in

explaining the social differences in obesity among women. An

increase has been observed in the percentage of Spanish

women with secondary or third level education born since

1950 who have no children, which could explain the increased

effect of elementary level education on obesity in women aged

25–44 years.

Certain factors related with individual habits and behaviour

may have influenced the results found to some degree.

However, several studies have concluded that these types of

factors related with habits and behaviour, such as diet and

physical activity or alcohol and tobacco use, would not explain

more than a small part of the association between socioeco-

nomic status and obesity,34 therefore their impact on the

results is likely to have been minimal.

Among the study’s limitations, the self reported nature of

BMI used in this research may have influenced the results

obtained. Although sensitivity of BMI based on self reported

weight and height is high, variability by socioeconomic status

has been described.35 People at the lowest socioeconomic sta-

tus report more accurately their weight and height, which may

have overestimated the differences found. However, this bias

may have been attenuated by the fact that heavier persons

(those with lowest educational level) underestimate to a

greater degree their BMI.36 Moreover given the magnitude of

the effect measures, it is unlikely that the main results would

have been materially changed by using measured BMI.

Finally, the results may have been limited by the fact that

we have only provided estimates of the PA for less than third

level of education, avoiding estimates for secondary and

elementary levels separately. Although education is an ordinal

Key points

• The burden of obesity attributable to less than third level of
education was 20% in men and 50% in women aged
25–64 years.

• Obesity prevalence could be reduced by 20% in men and
50% in women if people with different levels of education
had the same prevalence than those with a third level of
education.

• The proportion of obesity associated with less than third
level of education increased in women and decreased in
men between 1987 and 1997.

• The increase in the proportion of obesity attributable to less
than third level of education in women could be attributable
to an increase in the risk of obesity in women of less than
third level of education.
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variable and PA could have been presented for every

educational level, on behalf of clarity we have presented the

results having the upper category of the variable as reference.

The results presented may have some policy implications.

The important effect of educational level on obesity showed

suggests the need to include education, together with the

classic risk factors, among the main factors associated to

obesity. The reduction of inequalities in obesity may need,

together with actions at the population levels, some other

actions directed to people with less educational levels. On the

other hand, we need to identify the intermediate factors most

strongly implicated in this relation, not only in the attempt to

reduce the prevalence of obesity in the population, but also to

try to reduce the differences among different socioeconomic

groups.

. . . . . . . . . . . . . . . . . . . . .
Authors’ affiliations
J L Gutiérrez-Fisac, J R Banegas Banegas, F Rodríguez Artalejo,
Department of Preventive Medicine and Public Health, Universidad
Autónoma de Madrid, Madrid, Spain
E Regidor, Department of Preventive Medicine and Public Health,
Universidad Complutense de Madrid, Madrid, Spain

Funding: none.

Conflicts of interest: none.

REFERENCES
1 Sobal J, Stunkard AJ. Socioeconomic status and obesity: a review of the

literature. Psychol Bull 1989;105:260–75.
2 Flegal KM, Harlan WR, Landis JR, et al. Secular trends in body mass

index and skinfold thickness with socioeconomic factors in young adult
men. Am J Clin Nutr 1988;48:544–51.

3 Flegal KM, Harlan WR, Landis JR. Secular trends in body mass index
and skinfold thickness with socioeconomic factors in young adult women.
Am J Clin Nutr 1988;48:535–43.

4 Gulliford MC, Rona RJ, Chinn S. Trends in body mass index in young
adults in England and Scotland from 1973 to 1988. J Epidemiol
Community Health 1992;46:187–90.

5 Seidell JC, Verschuren WMM, Kromhout D. Prevalence and trends of
obesity in The Netherlands 1987–1991. Int J Obesity 1995;19:924–7.

6 Pietinen P, Vartiainen E, Männiströ S. Trends in body mass index and
obesity among adults in Finland from 1972 to 1992. Int J Obesity
1996;20:114–20.

7 Gutiérrez-Fisac JL, Regidor E, Rodríguez C. Trends in obesity
differences by educational level in Spain. J Clin Epidemiol
1996;49:351–4.

8 Ministerio de Sanidad y Consumo. Encuesta Nacional de Salud.
Madrid: Ministerio de Sanidad, 1989.

9 Ministerio de Sanidad y Consumo. Encuesta Nacional de Salud de
España 1995. Madrid: Ministerio de Sanidad, 1996.

10 Ministerio de Sanidad y Consumo. Encuesta Nacional de Salud
1997. Madrid: Ministerio de Sanidad, 1999.

11 Kleinbaum DG, Kupper LL, Morgenstern H. Epidemiologic research.
Principles and quantitative methods. New York: Van Nostrand Reinhold
Company, 1982.

12 Skov T, Deddens J, Petersen MR, et al. Prevalence proportion ratios:
estimation and hypothesis testing. Int J Epidemiol 1998;27:91–5.

13 SAS. Stat guide for personal computers v 6.0 Cary, NC: SAS Institute,
1996.

14 Hahn RA, Eaker ED, Barker ND, et al. Poverty and death in the United
States. Int J Health Services 1996;26:673–90.

15 Rothman K, Greenland S. Modern epidemiology. 2nd ed. Philadelphia:
Lippincott-Raven, 1998.

16 Goldblatt PB, Moore ME, Stunkard AJ. Social factors in obesity. JAMA
1965;192:97–102.

17 Sonne-Holm S, Sorensen TIA. Prospective study of attainment of social
class of severely obese subjects in relation to parental social class,
intelligence and education. BMJ 1986;292:586–9.

18 Braddon FEM, Rodgers B, Wadsworth MEJ, et al. Onset of obesity in a
36 year birth cohort study. BMJ 1986;293:299–303.

19 Sargent JD, Blanchflower DG. Obesity and stature in adolescence and
earnings in young adulthood. Arch Pediatr Adolesc Med
1994;148:681–7.

20 Stunkard AJ, Sorensen TIA. Obesity and socioeconomic status – a
complex relation. N Engl J Med 1993;329:1036–7.

21 Gortmaker SL, Must A, Perrin JM, et al. Social and economic
consequences of overweight in adolescence and young adulthood. N
Engl J Med 1993;329:1008–12.

22 Croft JB, Strogatz DS, James SA, et al. Socioeconomic and behavioral
correlates of body mass index in black adults: The Pitt County Study. Am
J Public Health 1992;82:821–6.

23 Instituto Nacional de Estadística. Base de datos TEMPUS.
http://www.ine.es/tempus/cgi-bin/itie

24 Sarlio-Lähteenkorva S, Lahelma E. The association of body mass index
with social and economic disadvantage in women and men. Int J
Epidemiol 1999;28:445–9.

25 Gutiérrez-Fisac JL. Obesidad y nivel socioeconómico. Med Clin (Barc)
1998;110:347–55.

26 Gorynski P, Krzyzanowski M. A study of the self-perception of being
overweight in adult inhabitants of Cracow. J Clin Epidemiol
1989;42:1149–54.

27 Bowen DJ, Tomoyasu N, Cauce AM. The triple threat: a discussion of
gender, class and race differences in weight. Women Health
1991;17:123–42.

28 Levy AS, Heaton AW. Weight control practices of U.S. adults trying to
lose weight. Ann Intern Med 1993; 119 (7 pt 2):661–6.

29 Serdula MK, Collins E, Willianson DF, et al. Weight control practices of
US adolescents and adults. Ann Intern Med 1993;119 (7 pt 2):667–71.

30 Horm J, Anderson K. Who in America is trying to lose weight? Ann
Intern Med 1993;119 (7 pt 2):672–6.

31 Noppa H, Bengtsson C. Obesity in relation to socioeconomic status. A
population study of women in Göteborg, Sweden. J Epidemiol
Community Health 1980;34:139–42.

32 Wamala SP, Wolk A, Orth-Gomér K. Determinants of obesity in relation
to socioeconomic status among middle-aged Swedish women. Prev Med
1997;26:734–44.

33 Quirós JR. Talla, edad a la menarquia y nivel socioeconómico en las
mujeres asturianas. [MPH Thesis]. Oviedo: Universidad de Oviedo,
1999.

34 Martikainen P, Marmot MG. Socioeconomic differences in weight gain
and determinants and consequences of coronary risk factors. Am J Clin
Nutr 1999;69:719–26.

35 Nieto-García FJ, Bush TL, Kely PM. Body mass index definitions of
obesity: sensitivity and specificity using self-reported weight and height.
Epidemiology 1990;1:146–52.

36 Niedhammer I, Bugel I, Bonenfant S, et al. A. Validity of self-reported
weight and height in the French GAZEL cohort. Int J Obesity
2000;24:1111–18.

460 Gutiérrez-Fisac, Regidor, Banegas Banegas, et al

www.jech.com

http://jech.bmj.com

